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)LJXUHV  LW LV HYLGHQW WKDW WKH &RQYH[LW\ ,QGH[ &, GHFUHDVHV ZLWK DQ LQFUHDVH LQ SURFHVV SDUDPHWHUV
YDOXHVZLWKDGRZQWUHQGWLOOWKHRSWLPDOYDOXH,WLQFUHDVHVZLWKIXUWKHULQFUHDVHLQZHOGLQJFXUUHQW7KHUHLVGUDVWLF
LQFUHDVH LQ &, DORQJ ZLWK ZHOGLQJ FXUUHQW DQG QR]]OH WR SODWH GLVWDQFH EHFDXVH WKH KLJKHU OHYHO RI WKHVH WZR
SDUDPHWHUVZKLFKJLYHVPRUHGHSRVLWLRQUDWHZKLOHZHOGLQJVSHHGLQFUHDVHVWKH&,GHFUHDVHV
)LJXUH'LUHFWHIIHFWRISURFHVV SDUDPHWHUVDQG ZHOGLQJVSHHGRQ )LJXUH,QWHUDFWLRQHIIHFWRIZHOGLQJFXUUHQWRQFRQYH[LW\LQGH[
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ZLWKLQFUHDVHLQZHOGLQJVSHHG+HQFH FRQYH[LW\LQGH[ GHFUHDVHVWLOOLWUHDFKHVWKHRSWLPDOYDOXHRIZHOGLQJFXUUHQW
ZLWKZHOGLQJVSHHG7KLVLVEHFDXVHDWORZOHYHORIZHOGLQJFXUUHQWWKHIXVLELOLW\RIILOOHUPDWHULDOLVYHU\OHVVRQWR
WKHEDVHPDWHULDOWKDWOHDGVWRGHFUHDVHLQEHDGZLGWK:HOGLQJFXUUHQWDQGZHOGLQJVSHHGKDVPRUHVLJQLILFDQWRQ
EHDGZLGWKGLPHQVLRQV
)LJXUH ,QWHUDFWLRQ HIIHFWRIZHOGLQJFXUUHQW DQGQR]]OHWRSODWHGLVWDQFHRQFRQYH[LW\LQGH[ )LJXUH,QWHUDFWLRQHIIHFWRIZHOGLQJVSHHG
DQGQR]]OHWRSODWHGLVWDQFHRQ FRQYH[LW\LQGH[
668   R. Prabhu et al. /  Procedia Materials Science  5 ( 2014 )  663 – 668 
,QWHUDFWLRQHIIHFWVRIZHOGLQJFXUUHQWDQGQR]]OHWRSODWHGLVWDQFHRQ &RQYH[LW\,QGH[
,Q)LJXUHWKHUHZDVGUDVWLFLQFUHDVHLQFRQYH[LW\LQGH[ZLWKLQFUHDVHLQZHOGLQJFXUUHQWDORQJQR]]OHWR
SODWHGLVWDQFH+RZHYHUQR]]OHWRSODWHGLVWDQFHLV LQFUHDVHGWKHFRQYH[LW\ LQGH[LQFUHDVHV%HFDXVHWKHGHSWKRI
SHQHWUDWLRQLVYHU\OHVVDQGLQQHUIXVLRQ]RQHRIWKHILOOHUPDWHULDOLVDOVRYHU\ORZSURYLGHVKLJKFRQYH[LW\LQGH[
7KHUHLVLQFUHDVHLQFRQYH[LW\LQGH[DORQJZLWKLQFUHDVHLQQR]]OHWRSODWHGLVWDQFH
,QWHUDFWLRQHIIHFWVRIZHOGLQJVSHHGDQGQR]]OHWRSODWHGLVWDQFHRQ&RQYH[LW\,QGH[
,WLVYHU\FOHDUIURP)LJXUHZKHQZHOGLQJVSHHGRIORZHUOHYHO WKHGHSRVLWLRQUDWHZDVKLJKDQGLQFUHDVHV
WKHFRQYH[LW\ LQGH[YDOXH ZLWKQR]]OHWRSODWHGLVWDQFHRI PLGOHYHO,WVKRZV WKDW WKHLQIOXHQFHRIZHOGLQJVSHHG
DQGQR]]OHWRSODWHGLVWDQFHRQ FRQYH[LW\LQGH[%HFDXVHEDVHGRQZHOGLQJVSHHGDQGQR]]OHWRSODWHGLVWDQFHWKH
GHSRVLWLRQDQGIXVLRQRIWKHILOOHUPDWHULDOJLYHVWKHFRQYH[LW\LQGH[YDOXHV
&RQFOXVLRQV
7KHIROORZLQJFRQFOXVLRQVZHUHPDGH EDVHGRQWKHH[SHULPHQWDOLQYHVWLJDWLRQ DUHOLVWHGEHORZ
 %\XVLQJRIRSWLFDOSURILOHSURMHFWRUWKH KHLJKWRIUHLQIRUFHPHQWDQGEHDGZLGWK DUHPHDVXUHGDQGFRQYH[LW\
LQGH[ZHUHFDOFXODWHG
 5HVSRQVH 6XUIDFH 0HWKRGRORJ\ WHFKQLTXH ZDV XVHG WR GHYHORS WKH PDWKHPDWLFDO PRGHO WR DQDO\VLV WKH
FRQYH[LW\ LQGH[ ,W LVYHU\HIIHFWLYH WRSUHGLFW WKHSURFHVVSDUDPHWHUV IRUGHSRVLWLQJ WKHFRUURVLYH UHVLVWDQFH
PDWHULDOZLWKLQWKHIL[HGOLPLWV
 +HLJKWRIUHLQIRUFHPHQWDQGEHDGZLGWKDUHGHSHQGHQWRQLQSXWSURFHVVSDUDPHWHUV
5()(5(1&(6
'DZQ:KLWH-HUDOG-RKQHV3URFHVVPRGHOLQJZLWKQHXUDOQHWZRUNVIRUSXOVHG*0$:EUD]HZHOGV-20
)DUKDG.RODKDQ0HKGL+HLGDUL$QHZQDSSURDFKIRUSUHGLFWLQJDQGRSWLPL]LQJZHOGEHDGJHRPHWU\LQ*0$::RUOG$FDGHPL
RI6FLHQFH(QJLQHHULQJDQG7HFKQRO
.<%HQ\RXQLV$*2ODEL2SWLPL]DWLRQRIGLIIHUHQWZHOGLQJSURFHVVHVXVLQJVWDWLVWLFDODQGQXPHULFDODSSURDFKHV$GYDQFHVLQ
(QJLQHHULQJ6RIWZDUH
.DPDO3DO6DQGLS%KDWWDFKDU\D6XUM\D.3DO3UHGLFWLRQRIPHWDOGHSRVLWLRQIURPDUFVRXQGDQGZHOGWHPSHUDWXUHVLJQDWXUHVLQ
SXOVHG0,*ZHOGLQJ,QW-$GY0DQXI7HFKQRO9ROSS±
.DQQDQ7<RJDQDQGK-(IIHFWRISURFHVVSDUDPHWHUVRQFODGEHDGJHRPHWU\DQGLWVVKDSHUHODWLRQVKLSVRIVWDLQOHVV VWHHOFODGGLQJV
GHSRVLWHGE\*0$: ,QW-$GY0DQXI7HFKQRO9ROSS±
3.3DODQL10XUXJDQ'HYHORSPHQWRIPDWKHPDWLFDOPRGHOVIRHSUHGLFWLRQRIZHOGEHDGVJHRPHWU\LQFODGGLQJE\IOX[FRUHG
DUFZHOGLQJ ,QW-$GY0DQXI7HFKQRO9ROSS±
3.3DODQL10XUXJDQ0RGHOLQJDQGDQDO\VLVRISLWWLQJFRUURVLRQUHVLVWDQFHRIVWDLQOHVVVWHHORYHUOD\VGHSRVLWHG E\IOX[FRUHG
DUFZHOGLQJSURFHVV6XUIDFH(QJLQHHULQJ9RO1R
6DXUDY 'DWWD $VLVK %DQG\RSDGK\D\ 3UDGLS .XPDU 3DO  0RGHOOLQJ DQG RSWLPL]DWLRQ RI IHDWXUHV RI EHDG JHRPHWU\ LQFOXGLQJ
SHUFHQWDJHGLOXWLRQLQVXEPHUJHGDUFZHOGLQJXVLQJPL[WXUHRIIUHVKIOX[DQGIXVHGVODJ,QW-$GY0DQXI7HFKQRO9ROSS ±

6ULQLYDVD5DR23*XSWD6610XUW\$%.RWHVZDUD5DR(IIHFWRISURFHVVSDUDPHWHUVDQGPDWKHPDWLFDOPRGHOIRUWKHSUHGLFWLRQ
RIEHDGJHRPHWU\LQSXOVHG*0$ZHOGLQJ,QW-$GY0DQXI7HFKQRO9ROSS±
